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Abstract
The Blalock-Taussig (BT) shunt was first used to treat the tetralogy of Fallot in 1946. Since then,
it has undergone improvements to create a short circuit in the pulmonary artery using an artificial
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blood vessel. The prognosis after palliative surgery alone is poor; hence, there is a need for radical
surgery to improve the long-term prognosis. However, for various reasons, some patients have
undergone the Blalock surgery alone without any other therapeutic interventions. In this report,

we describe a case of a central shunt surgery performed to improve cyanosis in a patient who
had been followed up for a long time without radical surgery after receiving an original BT shunt.
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Case Examination

The patient was a 34-year-old woman (weight, 38.3 kg; height, 150 cm; BSA, 1.29) who had been
diagnosed with the tetralogy of Fallot at birth based on severe cyanosis. The original m-BT shunt
on the left was placed at the age of 2 years during outpatient follow-up, the patient fell down the
stairs and suffered a cervical spinal injury [1,2]. This severely reduced the patient’s physical
ability and her parents chose not to pursue a radical surgery. Despite concerns about the patient

(https://creativecommons.org/li

censes/by/4.0)). developing pulmonary arterial hypertension due to a high blood-flow pulmonary injury, this

decision was respected because the patient's exercise capacity had declined significantly to the

point where she could not tolerate such an invasive procedure. Cyanosis had progressed rapidly
and the minimum saturation level was reduced to approximately 50% during physical
movement; thus, we decided to treat her surgically.

Differential Diagnosis, Investigation and Treatment

The patient's physical activities of daily living had decreased significantly. Due to suspected pulmonary artery hypoplasia,
radical surgery was not indicated for the patient. Preoperative contrast-enhanced Computed Tomography (CT) revealed stenosis
of the subclavian artery at its anastomosis to the pulmonary artery and complete occlusion of the right ventricular outflow tract
(Fig. 1). Preoperative echocardiography revealed normal functioning of the left ventricle (ejection fraction: 63%). Due to normal
valvular function, the right ventricular pressure could not be predicted accurately. During surgery, dissection was performed
through the conventional midline incision approach. After establishing an artificial heart-lung machine with an ascending aortic
blood supply and right atrial debridement, a short circuit was created from the ascending aorta to the main pulmonary artery
using a 6 mm artificial vessel (Fig. 2). The patient was easily weaned off the cardiopulmonary bypass and the course of
postoperative intensive care unit management was good. The patient was weaned off the ventilator on the first postoperative
day and subsequent rehabilitation progressed smoothly despite paralysis.
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Figure 1: A: Subclavian artery stenosis at the anastomosis to the pulmonary artery (white arrow) and complete occlusion of the
right ventricular outflow tract. B: The central shunt (white arrow) and pulmonary artery were preserved by blood flow from
the shunt.
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Figure 2: A systemic pulmonary shunt (white arrow) was created from the ascending aorta to the main pulmonary artery using
a 6 mm artificial vessel.

Outcome and Follow-up

The SpO: increased from 50% to 80% postoperatively and the preoperative symptoms (such as a fall in the SpO: on light exertion)
improved. Postoperative contrast-enhanced CT showed that blood flow to the shunt and pulmonary artery was maintained (Fig.
1). Immediately after the surgery, mild pulmonary congestion findings were noted, which gradually improved over the next
week. Postoperative echocardiographic findings also revealed a normal cardiac function, suggesting that the shunt surgery did
not cause cardiac failure due to a high pulmonary blood flow.
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Ethics and Consent to Participate
The study was approved by the ethics review board of our institution and the patient provided written informed consent for the
publication of this case.

Discussion

The BT shunt was originally designed and used to improve cyanosis in patients with the tetralogy of Fallot; however, it is not
curative and the pulmonary artery blood flow rate decreases with physical growth. The 25-year survival rate of patients with the
tetralogy of Fallot who undergo palliative surgery alone is approximately 50% [3]. Case reports on central palliative shunting in
adulthood are rare; we have reported a case wherein cyanosis improved in adulthood after central shunting [4,5].

The development of postoperative congestive heart failure and hypercapnic lung injury were the main concerns in this case [6].
Shunting reduces the blood flow to the body and increases pulmonary blood flow, thereby increasing Qp/Qs during the surgical
procedure. It may be difficult to preoperatively and accurately evaluate whether the patient's heart tolerates congestive heart
failure. The 6 mm artificial vessel used in this case prevented a low-blood-flow-related progression to heart failure, although the
lungs showed temporary damage postoperatively due to the high pulmonary blood flow.

The patency of artificial blood vessels is another concern in such cases. Even though there are many reports on the patency of
artificial vessels in femoral popliteal bypass there are no reports on the patency of central shunts in adult patients [7,8]. The
shorter distance of the artificial vessel and its higher blood flow rate in this procedure are expected to result in a patency rate
higher than that observed in femoral popliteal bypass; however, this has not been confirmed with clarity.

Conclusion

In summary, we performed central shunting in a 34-year-old woman who was diagnosed with the tetralogy of Fallot with
progressive cyanosis. The 6 mm artificial vessel used in this study did not cause heart failure, although the postoperative lungs
were temporarily damaged due to an increased pulmonary blood flow. Central shunting was effective in improving the SpO: in
this patient; however, there are several uncertainties regarding the postoperative hemodynamics.
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